The blood plasma and testicular cholesterol and testicular ascorbic acid concentrations were determined in prepubertal male turkeys at different periods between 135 and 235 days of age and were related to testicular maturation. Plasma cholesterol concentration was negatively correlated with testicular weight (r = -0.48, P < 0.01) and showed a decline with age from 8.12 to 3.84 mmol.l-1 during the period. A statistically non-significant decline in testicular cholesterol concentration (101.27 to 40.36 ",mol/g wet weight) Was observed. The testicular ascorbic acid concentration showed a significant (P < 0.01) fall, from 97.7 to 18.5,tmol/g wet weight, between 145 and 175 days of age. During the study period, testicular weight steadily increased from 0.663 to 21.326 g and showed a size asymmetry with the left testicle being almost double in weight than the right.
The relationship of cholesterol concentrations of testicular tissue to maturation and steroidogenesis (Massa and Aoki 1976; Ikegwuonu and Aire 1977; Chand et. a!. 1978) as well as spermatogenesis (Kanwar et al. 1977) in that tissue have been studied in birds. Attempt has also been made to study the testicular ascorbic acid depletion in phases of increased steroidogenic activity during testicular growth in cockerels (Chand et a!. 1978) because of the key role this phenomenon plays in steroidogenesis (Kitabachi 1967) . Though changes in testicular weights at different ages have -been reported for turkeys (Zidkih 1962; Burke 1973) , the authors have not come across reports where estimates of testicular cholesterol or ascorbic acid concentrations have been made and related these to testicular maturation in this species. This paper presents the results of the investigation carried out to establish the age influenced changes in testicular cholesterol and ascorbic acid concentration to testicular growth in turkeys (Meleagris gallopavo), and to enquire into the possibility of existence of a relationship between the levels of these tissue constituents to testicular maturation. Simultaneously, estimates of testicular lipid concentrations were also made and the changes in testicular cholesterol concentrations were related to the total lipid chilnges of testes. The circulating plasma cholesterol concentration has been correlated to the changes in testicular weight and its cholesterol content, as there are conflicting reports that plasma cholesterol levels are influenced by gonadal activity in birds (Hoffman 1960; Anisko 1974) .
Materials and Methods
Beginning with the age of 135 days, Broad-Breasted Bronze turkey tcms (Meleagris gaUopavo) were sacrificed by decapitation in batches of 5 at 135, 145, 175, 195 and 215 days age. At 235 days of age only 4 toms were slaughtered. The schedule of slaughter was discontinued when other toms of the same hatch left with females showed successful mounting which resulted in the production of fertile eggs. Before sacrifice, the live weights were recorded and bloed samples were taken in heparinized tubes from wing veins for plasma cholesterol estimation (Zlatkis et aJ. 1953) . The testes were removed immediately after decapitation, cleaned of other tissue debris, blood etc. and weighed to the nearest mg. Either the whole or a fraction weighing not more than 1 g fr0m the right-side testicle was used for the estimation of testicular ascorbic acid (Dassgupta et aJ. 1962) left testicle was utilized for lipid estimation gravimetrically from a chloroform methanol (2: 1 v/v) extract (Folch et aJ. 1957) . A suitable aliquot of the above lipid extract was used for the estimation of testicular cholesterol (Zlatkis et aJ. 1953) .
Results and Discussion
The average plasma cholesterol levels of the birds at each slaughter and fresh total testes mass are presented in Figure 1 . Plasma cholesterol concentration declined from 8.12 mmoljl at first slaughter at the age of 135 days to 3.84 mmoljl by the last slaughter at 235 days age. The values obtained in this study were higher than those reported for adult turkey toms (Kirchner et al. 1951 ) and toms of 13 weeks age (Lisano and Kinnanser 1977) . The decrease in the plasma cholesterol was found to be statistically significant (P< 0.01). The data obtained 2'500 5000 7'500 10'000 12'500 TESTICULAR SIZE (g) in the present snidy showed that the decline in the level of plasma cholesterol had a definite relationship to the pattern of increment of testicular mass· and it became steady, coincident with the achievement of a steady state in the relative mass of testis (Table 3 and Fig. 1 ). Correlation coefficient (r) calculated between testicular mass and plasma cholesterol concentration was -0.478 (P < 0.01). A low order positive correlation (r = 0.211) also existed between plasma cholesterol and testicular cholesterol concentration. This pattern was definitely at variance with that reported for chicken (Chand et a1. 1979 ) and pigeons (Hoffman 1960) where no such relationship was found. Species differences with respect to role of gonadal hormones in plasma cholesterol regulation definitely exist (Cook 1958) and, therefore, possibility of androsterone bringing about a hypocholesteremic effect, as reported in humans (Hillman et al. 1959 ) and in some experimental animals (S t ei n b er g 1961), cannot entirely be ruled out in this species as the possible cause of plasma cholesterol drop vis-a-vis testicular growth.
Testicular cholesterol
The range of cholesterol concentration was very wide, strating at an average of 101.27 ,umol/g at 135 days of age to 15.61 ,umol/g at 235 days age (Table 1) . Analysis of variance conducted on the data revealed non-significant age-induced variability in testicular cholesterol concentration; not surprising because there were very high individual variations in the cholesterol concentration. When the data were regrouped on the basis of testicular mass (as depicted in Fig. 2 ) without taking age into consideration, analysis of variance still did not indicate significant variation in testicular cholesterol concentration. The testicular cholesterol concentration was more or less similar at all testicular sizes, within a weight range of 0.5 to 12 g, in spite of the clear indication of increase in testicular mass as age advanced (Fig. 1) . However, the results of the present study do not preclude the existence of a period having very high testicular cholesterol at ages earlier than 135 days.
In birds with a clear seasonal breeding pattern, accumulation and depletion of cholesterol during changeover from inactive to active testis have been linked to active steroidogenic and spermatogenic activity (Hoffman 1960; Anisko 1974; Kanwar et·a1. 1977 ). The clear negative relationship between cholesterol concentration and testicular weight in chicks have been interpreted to mean a clear association of cholesterol depletion to the growth of the testes (C han d et a1. 1979). Our observation with turkeys, reported herein, do not lead to such clear interpretation. This, however, does not rule out the existence of such relationships; what might have happened is that the degree of cholesterol depletion in relation to the size of the testicular tissue might be so low that it fails to get reflected in such estimations of total tissue cholesterol concentrations (J ohnson et a1. 1970). In this species, studies on cellular levels might be more relevant in this connection. Recent studies employing testes of 7-day-old chicks (Massa and Aoki 1976) have shown that stimulation of steroidogenesis by a proper tropic hormone was always accompanied by depletion of cholesterol esters stored in the lipid droplets of the Leydig cells of testes. There is also the possibility that the ratio of cholesterol esters to free cholesterol rather than the total cholesterol per se may be changing (I kegwuono and Aire 1977).
Testicular ascorbic acid
The testicular ascorbic acid concentration is given in Table 2 . At the beginning of the study the testicular ascorbic acid was 97.7 ± 44.6 flmol/g wet mass which 22 11 dropped steeply (P<O.OI) at the time of3rd slaughter by 175 days of age to 18.5 ± ± 11.9 to 30.6 ± 39.7 flmol/g. During this time there was a consistent increase in testicular mass.
The results with respect to decline in ascorbic acid and increase in testicular mass agree with the observations reported in chicks (Chand et a1. 1978) and rodents (Coste et a1.1953; Ehmke et a1. 1956 ). . . Direct relationship between tissue ascorbic acid depletion and steroidogenesis has been established (Coste et a1. 1953; Kitabachi 1867) , in the adrenal gland and such a relationship has been postulated to exist in chick testicular tissue (Chand et a1. 1978) . By this criterion, it may be possible to presume that activetesticular steroidogenic process in relation to testicular maturation started be- , tween 145 and 175 days age in turkeys. Because of lack of data for a considerable numbers of days between these two ages, it is not possible to pin-point the exact time of start of ascorbic acid depletion.
Analysis of variance of the data on testicular ascorbic acid concentration after re-grouping according to testicular size (Fig. 2) revealed a significant effect of testicular size (P < 0.01). The testicular ascorbate is more or less at similar level at testicular sizes above 0.501 to 2.500 g (Fig. 1) and testicular sizes smaller than this with high ascorbate levels were present at ages lower than 175 days (Table 3) .
One would have expected cholesterol depletion to occur around or later to the date of ascorbate depletion, as is the case in chicks (Chand et al. 1978 (Chand et al. , 1979 because cells in advanced stages of spermatogenesis are implicated in the depletion of cholesterol in the testes (J ohnson et al.1970) . The data obtained in present study is at variance with this pattern.
Testicular growth
The live mass at slaughter; and absolute and relative testicular mass are given in Table 2 . The fresh total mass of testes is given in Fig 1. There was a marked asymmetry in the size of the right and left testicle (P < 0.01), the average mass of the left testis being more or less double than that of the right one at all ages. Asymmetry in testicular size in turkeys have been reported with left testicle being larger (Zidkih 1962; Burke 1973) . The testicular size started to attain a definite and steady proportion to the body mass by 215 days of age (Table 3) , when the testes reached their maximum relative size and any further growth was isometric with body mass. This, perhaps, is an indication that testicular size has come to adult proportions by this age. The reported testicular mass in adult Broad Breasted White toms is 17.2 g (Anisko 1974 ) in comparison to 21.326 g at 235 days age observed in the Brown toms in present study. 
